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Fig. S1. Schematic illustration of a molecular energy partitioning schemes within the IQA framework (atoms, A to E, are shown as solid circles). Part (a) represents partitioning of molecular energy E into additive atomic energies (solid lines represent covalent bonds between atoms). Part (b) represents partitioning of a molecular energy into the self-atomic energies and diatomic interaction energies (dashed lines) also showing, as an example, partitioning of the additive atomic energy of the atom A into its selfatomic energy and halved interaction energies (shown as solid red lines) with remaining atoms of a molecule.
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Part 1
Symbols and equations used
General comments
We have fully utilized notation used in the IQA method. However, it was also necessary to expand the IQA notation for the purpose of this work and any attempt was made to make it as consistent with the IQA notation and as intuitive and self-explanatory as possible for a chemist to follow. The energy terms used in this work were also designed such it is easy to retrieve them from commonly used AIMAll software which is dedicated to the QTAIM and IQA methods.
Either a single molecule or a molecular system composed of few molecules can be investigated by use of FAMSEC protocol and, for clarity and convenience, A and B notation is reserved here for atoms involved in an interaction of interest whereas X and XY is used for any atom and any pair of atoms, respectively, of a molecular system. Hence, a molecular system is divided here into two fragments, the one of interest G ={A,B} which is made of A and B atoms involved in the interaction under investigation, whereas the remaining atoms constitute a second fragment H.
The FAMEC concept is based on monitoring changes in any property of an atom or molecular fragment in a final form of a molecular system, fin (here, fin states for a conformer of a molecule where an intramolecular interaction takes place between A and B) relative to a reference state of a molecular system, ref (in this work, a conformer of a molecule was used where atoms A and B are not involved in a classical interaction implying that d(A,B) >> sum of the van der Waals radii).
However, the FAMSEC concept can be applied to monitor changes of properties of any two atoms (e.g. covalently bonded) or n-atom functional group when a molecular system changes from the ref state to its fin structural form. 
IQA-defined energy terms
E  = G net E  + GH int E  , G mol - attr E = G eff E  . G loc - attr
E
An energy contribution localized to the atomic basins of atoms A and B constituting the molecular fragment G and interatomic region between A and B when a molecular system changes from the ref to fin state:
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Part 2
Expressing local-FAMSEC and mol-FAMSEC in molecular fragment notation.
An energy of a molecule can also be recovered by the use of energy terms defined for molecular fragments constituting a molecule, namely as
where
stands for the net energy of a fragment M (also named a fragment self-energy [36] ) and it is made of the sum of self-atomic energies of atoms constituting the fragment M and intra-fragment diatomic interaction energies (note that for diatomic fragment made of atoms A and B, the and inter-fragment energy term as
. As a matter of fact, the FAMSEC term is directly linked with the concept of effective energy of a molecular group G. G eff
which, in our case, where two molecular fragments are considered, can be written as
E . Hence, the FAMSEC term represents the change in the effective energy of a fragment when a molecular system goes from the ref to fin state,
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Part 3
It is demonstrated here that
can be obtained from just three and 'quick' to compute energy terms, namely the additive and self-atomic energies of just two atoms A and B of the G fragment plus a single interaction energy between these two atoms.
Molecules considered in this work can be seen as made of two molecular fragments, G (made of atoms A and B involved in an interaction in the fin state of a molecular system) and H (containing all other atoms X). Considering the G fragment, we can express the change in its additive energy as
Using the IQA definition, we can express the additive energy of atom A in the fin structure as 
Similarly, we can express the additive atomic energy of atom B in the fin structure as 
For convenience, let us combine terms in Eq. S12 as
and by substituting these terms in Eq. 12 we obtain
To express changes in terms of the G fragment containing atoms A and B, we can combine terms in
Eqs. S13 and S14 as
and also we can combine terms in Eqs. S16 and S17 as
Substituting terms in Eq. S18 by Eqs. S19 and S20 results in the final expression for the change in the total atomic energies of atoms of the G fragment as
Now, by substituting the term
E from Eq. S21 to Eq. 7 in the main body of the text, we
which simplifies to a convenient for calculations form which involves only selected two atoms
Eq. S23 can also be written as
to show that it also contains a localized to a fragment energy change, as defined in Eq. 9 in the main body of the text.
S16
Part 4
Although computationally very convenient, Eq. 11 in the main body of the text (or Eq S23) is somewhat counter-intuitive as it does not provide any direct information on the diatomic interactions of the G fragment with remaining atoms in a molecule; clearly, this can also be seen as a drawback because important information is missing. Fortunately, a detailed inspection of the output file generated from the IQA calculations revealed that it is possible to economically compute 
One can rearrange Eq. S26 to obtain an alternative expression for the sum of all diatomic interactions the molecular fragment is involved in with the remaining atoms of the system
A change in the energy attributed to the interactions of the molecular fragment G with remaining atoms in a system when a molecule changes from the ref to fin state is
and by making use of Eq. S27 we obtain
By combining some terms as shown below
one can express Eq. S29 as
E in Eq. 7 in the main body of the text by expression obtained in Eq. S33 one obtains another expression for the mol-FAMSEC term From the analysis of data in Table S6 we found:
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Trend-1 -when Vol X < 0 and N X < 0 then At the same time it appeared obvious that there is no correlation between the change in the average electron density and any other property shown in Table 3 ; 
heteroatoms which are directly involved in the interactions in Hen and Hea.
Set-(B) -
XX ee V  < 0, N X < 0 and Vol X < 0 for H11 and H12 which are directly involved in the interactions in Hen and Hea, respectively.
Set-(C) -
and H13 in Hen as well as H10 and H11 in Hen, all of them belonging to the -NH 3 + functional groups of both molecules.
XX ee V  < 0, N X < 0 and Vol X < 0 for H8 and H9 in Hen as well as H8 in Hea even though they belong to different functional groups.
Clearly, it would be of interest and importance to study more interactions of this kind to find out whether these observations and trends are of a general nature and, importantly, how they depend on the molecular environment. Table S7 . Relative to ref structure, changes in the selected QTAIM-and IQA-defined energy terms and additional atomic properties of atoms in gc. Table S6 . Due to molecular symmetry, only data for representative atoms are included. Table S8 . Relative to ref structure, changes in the selected QTAIM-and IQA-defined energy terms and additional atomic properties for atoms in bph. Note that properties of H9 follow exactly the Trend-3, Trend-4 and Trend-5 found for atoms directly involved in the intramolecular interactions in Hen and Hea (similar observation also applies to O-atoms of gc); it suggests that these trends do not depend on the kind of the interaction. 
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